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Abstract
The adoption of healthy and sustainable diets and food systems is recognised as a means to address the global
challenge of malnutrition and poor-quality diets, and unprecedented environmental damage from food
production and consumption.1 Sustainable diets have also been recognised as a key strategy to achieve the
Sustainable Development Goals. Reducing consumption of animal-source foods is frequently presented as key
to improving the sustainability of food systems.2 Fish and seafood can have a lower environmental impact and
in many cases are considered more efficient than terrestrial animal production (albeit with wide variation)
depending on the type of production or capture method,3 yet remain largely absent, or insufficiently
articulated in the sustainable diets literature, rendering their future role in healthy diets unclear.4 This absence
of specific consideration of fish and seafood extends to food security literature, in which the role of fish
remains under-recognised and undervalued.5 Legitimate concerns exist regarding the environmental
sustainability of fisheries and aquaculture systems; however, we argue that an overemphasis on the so-called
doomsday portrayal of fish-which often dominates literature and the broader media-masks the myriad of
positive contributions of the fisheries sector to nutrition and sustainability and limits its scope in contributing
to healthy and sustainable food systems.
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Will fish be part of future healthy and sustainable diets?
The adoption of healthy and sustainable diets and 
food systems is recognised as a means to address the 
global challenge of malnutrition and poor-quality 
diets, and unprecedented environmental damage 
from food production and consumption.1 Sustainable 
diets have also been recognised as a key strategy to 
achieve the Sustainable Development Goals. Reducing 
consumption of animal-source foods is frequently 
presented as key to improving the sustainability of 
food systems.2 Fish and seafood can have a lower 
environmental impact and in many cases are considered 
more efficient than terrestrial animal production 
(albeit with wide variation) depending on the type 
of production or capture method,3 yet remain largely 
absent, or insufficiently articulated in the sustainable 
diets literature, rendering their future role in healthy 
diets unclear.4 This absence of specific consideration of 
fish and seafood extends to food security literature, in 
which the role of fish remains under-recognised and 
undervalued.5 Legitimate concerns exist regarding 
the environmental sustainability of fisheries and 
aquaculture systems; however, we argue that an 
overemphasis on the so-called doomsday portrayal of 
fish—which often dominates literature and the broader 
media—masks the myriad of positive contributions 
of the fisheries sector to nutrition and sustainability 
and limits its scope in contributing to healthy and 
sustainable food systems.
Fish have a wide range of nutritional benefits and 
should be included as part of a healthy diet.6 Firstly, 
fish is a concentrated source of highly bioavailable 
nutrients including vitamins, minerals, essential fatty 
acids, and high quality protein. The health benefits 
of fish are well documented, including protection 
against chronic disease as well as benefits for child 
growth and development. Although food safety 
issues such as contamination with methylmercury are 
a concern for some susceptible groups, the benefits 
of fish consumption generally outweigh the risks.7 
Consumption of fish as part of a healthy diet offers a 
unique prospect to address the global health issue of 
malnutrition (undernutrition, micronutrient deficiency, 
and non-communicable diseases associated with 
overweight or obesity), which are simultaneously 
experienced in many parts of the world.
A frequently cited concern regarding aquaculture 
in environmental terms is the use of wild-caught 
fish in feed. However, the proportion of fish used for 
this purpose globally has been steadily declining, as 
fishmeal and fish oil are increasingly replaced with 
more sustainable sources such as fish by-products or 
plant-based ingredients.5 Feed conversion ratios have 
decreased by more than half in the past 25 years, and 
development of novel aquaculture feed ingredients 
such as microbial-derived nutrients, seaweed, and 
insects, offers the potential to further reduce reliance 
on wild-caught fish and terrestrial inputs in the future.8 
Furthermore, efficient use of underutilised species, 
by-catch, and fish-by-products throughout the value 
chain (including by consumers) is growing and offers 
substantial potential to improve sustainability of 
the fisheries sector.9 Approaches such as integrated 
multi-trophic aquaculture (involving polyculture of 
several plant and animal species together) can improve 
sustainability, although understanding which forms 
will have the greatest ecological and economic benefits 
remains a challenge.
Although the majority of well documented capture 
fisheries are sustainably managed,10 overfishing and 
ecosystem damage remain major concerns for others. 
Wider recognition of the contribution of fish to the food 
system, and the consequences of reduced availability of 
fish for consumption, will help drive reforms in fishery 
management.
The contribution of fisheries to the broader social 
and economic dimensions of sustainability are also 
often overlooked. This sector underpins livelihoods for 
at least 140 million people, nearly all of whom live in 
developing countries operating within the small-scale 
sector,10,11 and has a substantial role in poverty reduction 
and improved food security of poor consumers.12 The 
sector faces several social challenges including human 
rights misconduct, poor working conditions, and social 
inequalities, all of which are gaining increased policy 
attention. We suggest that rather than a barrier, with 
appropriate research and targeted interventions, these 
challenges offer an entry point for maximising the 
positive effects of the sector.
Fish does, and must continue to, play a key role 
both in human health and the economic, social, 
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and environmental sustainability of food systems. 
We identify several research and policy priorities 
for progression of this agenda. Firstly, aquaculture 
is a relatively new field and great scope remains 
for research and development, including broader 
consideration of species and breeding, improved 
efficiencies in inputs including feed, biosecurity, and 
the integration of aquaculture systems within broader 
ecosystems. In particular, a better understanding of 
how aquaculture and fisheries are integrated within 
freshwater management is required, as well as the 
environmental impacts of increasingly linked aquatic 
and terrestrial food production through aquaculture 
feed. Furthering the understanding of the importance 
of integration requires recognition of the diversity 
of capture fisheries and aquaculture systems, which 
often reflect a continuum, rather than distinct 
systems, with important inter-linkages and feedback 
loops. Sustainable intensification in this context must 
consider potential trade-offs at a broader system level, 
not only within but also beyond food systems, to 
the ecological, environmental, social, and economic 
systems, and their interactions.13 Attention in policy 
making and management implementation must also 
shift from predominantly large fisheries to smaller, 
food-critical fisheries, if the benefits of fisheries for 
food security are to be realised. Finally, transdisciplinary 
approaches to research and policy throughout fish 
value chains are fundamental.
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